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$WNLQ��(�9�
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DWNLQ#HOGHS�PHSKL�UX

$EVWUDFW

7KH� KLJK�VSHHG� FRPSDUDWRU� IRU� IDVW� WLPH� UHIHUHQFH� LV
SUHVHQWHG��,W�FDQ�EH�XVHG�DV�D�OHDGLQJ�HGJH�GLVFULPLQDWRU�RU�DV
D�FRUH� IRU�EXLOGLQJ�D� FRQVWDQW� IUDFWLRQ�GLVFULPLQDWRU�DQG�FDQ
EH�XVHIXO�IRU�WKH�GHYHORSPHQW�RI�WLPH�RI�IOLJKW�V\VWHPV�

,W�LV�PDQXIDFWXUHG�ZLWK�D�ELSRODU�SURFHVV��,WV�PDLQ�IHDWXUH
LV�D�VPDOO�GLVSHUVLRQ�RI�RXWSXW�VLJQDO�WLPH�GHOD\������SV��DW�D
ZLGH�G\QDPLF�UDQJH�RI�LQSXW�VLJQDOV��RYHUGULYHV�IURP����P9
WR��9��

7KLV�SDSHU�GHVFULEHV�WKH�DSSURDFK�WR�WKH�GHVLJQ�RI�WKH�QHZ
YHUVLRQ�RI�D�ORZ�WLPH�GLVSHUVLRQ�FRPSDUDWRU��7KH�VWUXFWXUH�RI
VXFK� D� FRPSDUDWRU�� IHDWXUHV� RI� VFKHPDWLFV� RI� LWV� VHSDUDWH
VWDJHV�DQG�LWV�SDUDPHWHUV�DUH�GHVFULEHG�

,�� ,1752'8&7,21

7KH� LQFRUSRUDWLRQ� RI� WKH� QHFHVVDU\� DQDORJ� DQG� GLJLWDO
SURFHVVLQJ� XQLWV� ZLWKLQ� D� VLQJOH� FKLS� LV� RQH� RI� WKH� ZD\V� WR
UHGXFH� WKH� FRVW�� GLPHQVLRQV� DQG� SRZHU� FRQVXPSWLRQ� RI
FRQWHPSRUDU\� UHDG�RXW� HOHFWURQLFV�� 7KH� SDSHU� UHIOHFWV� WKH
UHVXOWV�RI� WKH�DFWLYLWLHV��EHLQJ�WKH�FRQWLQXDWLRQ�RI� WKH�0(3K,
JURXS¶V� HIIRUWV� RQ� GHYHORSLQJ� SUHFLVH� WLPLQJ� GLVFULPLQDWRUV
>����@�

7KH� PRVW� LPSRUWDQW� DQG� DW� WKH� VDPH� WLPH� UHODWLYHO\
H[SHQVLYH�XQLW�RI�D�WLPLQJ�GLVFULPLQDWRU�LV��DV�D�UXOH��WKH�KLJK�
VSHHG� FRPSDUDWRU�� 7KHUHIRUH� WKH� QH[W� VHFWLRQV� RI� WKH� SDSHU
SD\�PDLQ�DWWHQWLRQ�WR� WKH�DVSHFWV�RI�GHYHORSPHQW�RI� WKH� FRVW
HIIHFWLYH�KLJK�VSHHG�FRPSDUDWRU�,&�IRU�IDVW�WLPH�UHIHUHQFH�

7KLV�,&�FDQ�EH�XVHG�DV�D�OHDGLQJ�HGJH�GLVFULPLQDWRU�RU�DV�D
FRUH� IRU� EXLOGLQJ� FRQVWDQW� IUDFWLRQ� GLVFULPLQDWRU�� ,W� FDQ� EH
XVHIXO�IRU�WKH�GHYHORSPHQW�RI�WLPH�RI�IOLJKW�V\VWHPV��VXFK�DV
$/,&(� 72)��� SURYLGLQJ� D� WLPH� UHIHUHQFH� DFFXUDF\� DW� WKH
RUGHU�RI�WHQV�RI�SLFRVHFRQGV�

,,��7+(�$3352$&+�72�7+(�'(6,*1

7KH�DQDO\VLV�RI� OLWHUDU\� VRXUFHV�KDV� VKRZQ�� WKDW� IURP�WKH
YLHZSRLQW� RI� EXLOGLQJ� WKH� WLPLQJ� GLVFULPLQDWRU� WKH� PRVW
DWWUDFWLYH�KLJK�VSHHG�FRPSDUDWRU�,&V�DUH�DW�SUHVHQW�WKRVH�IURP
$QDORJ� 'HYLFHV�� 0D[LP� DQG� 637�� %XW� XQIRUWXQDWHO\� WKH
PHQWLRQHG�,&V�DUH�QRW�DSSOLFDWLRQ�VSHFLILF�RQHV�

+HUH� WKHUH� LV� SUHVHQWHG� WKH� QHZ� YHUVLRQ� RI� D� ORZ� WLPH
GLVSHUVLRQ� FRPSDUDWRU�� 7KH� VWUXFWXUH� RI� VXFK� D� FRPSDUDWRU
DQG� LWV� VFKHPDWLFV� ZHUH� GHVLJQHG� WR� PDNH� LW� D� IXQFWLRQDO
DQDORJ� �SLQ�FRPSDWLELOLW\� DV� FORVH� DV� SRVVLEOH�� RI� WKH� ZHOO�
NQRZQ�,&�$'������IURP�$QDORJ�'HYLFHV�

7KH�GHVLJQHG�,&�LV�IRUHVHHQ�DV�DQ�DSSOLFDWLRQ�VSHFLILF�RQH
IURP�WKH�SRLQW�RI�YLHZ�WKH�PLQLPL]DWLRQ�RI�WLPH�GLVSHUVLRQ�RI
WKH�SURSDJDWLRQ�GHOD\�

,,,�� 6758&785(�$1'�6&+(0$7,&6

7KH� FRPSDUDWRU� VWUXFWXUH� LV� VKRZQ� LQ� ILJXUH� ��� 6XFK� D
VWUXFWXUH� ZDV� FKRVHQ� ILUVW� RI� DOO� LQ� RUGHU� WR� DFKLHYH� � WKH
IROORZLQJ�JRDOV�FRQFHUQLQJ�WKH�FKDUDFWHULVWLFV�RI�FRPSDUDWRU�

�� UHGXFWLRQ�RI�WKH�GLVSHUVLRQ�RI�SURSDJDWLRQ�GHOD\�
�� UHGXFWLRQ�RI�ELDV�YROWDJH�
�� QRLVH�UHGXFWLRQ�
�� LPSURYHPHQW�RI�WHPSHUDWXUH�VWDELOLW\�

)LJXUH����&RPSDUDWRU�VWUXFWXUH�

�7KH� FRPSDUDWRU� FRQWDLQV� WKUHH� V\PPHWULFDO� GLIIHUHQWLDO
VWDJHV� DQG� LV� VXSSOHPHQWHG� E\� WKH� FLUFXLWV� RI� EXLOW�LQ
K\VWHUHVLV� �IURP� �� WR� ��P9�� FRQWURO� DQG� RXWSXW� VLJQDO� ORJLF
YDULDWLRQ�� ,WV� PDLQ� SHFXOLDULW\� FRQVLVWV� LQ� WKH� IDFW�� WKDW� WKH
VPDOO� WLPH�GLVSHUVLRQ�RI� RXWSXW� VLJQDO� �a����SV�� LV� VSHFLILHG
IRU�D�ZLGH�G\QDPLF�UDQJH�RI�LQSXW�VLJQDOV��RYHUGULYHV�IURP���
P9�WR��9��DQG�IRU�D�WHPSHUDWXUH�UDQJH�IURP���WR�����&��7KH
SURSDJDWLRQ�GHOD\V�ZHUH�GHWHUPLQHG�ZLWK�D�����P9�SXOVH�

7KH�PHQWLRQHG� SDUDPHWHUV�ZHUH� DFKLHYHG� DW� WKH� H[SHQVH
RI�XVLQJ�

�� QRQ�VWDQGDUG� GLIIHUHQWLDO� VWDJHV� EXLOW� DV� FXUUHQW
DPSV�

�� G\QDPLF�QRQOLQHDU�ORDGV��SURYLGLQJ�WKH�FRPSUHVVLRQ
RI�LQSXW�VLJQDOV�

(VSHFLDO� DWWHQWLRQ�ZDV� SDLG� WR�PLQLPL]H� WKH� VWDWLF� HUURUV
DQG�LQWULQVLF�QRLVH�RI� WKH� FRPSDUDWRU��7KH� IROORZLQJ� WDEOH� �
SUHVHQWV�FHUWDLQ�FRPSDUDWRU�'&�SDUDPHWHUV�

7DEOH����&RPSDUDWRU�'&�VSHFLILFDWLRQV

3DUDPHWHU 9DOXH 8QLWV
,QSXW�ELDV�FXUUHQW ���PD[ m$
,QSXW�RIIVHW�FXUUHQW ����PD[ m$
,QSXW�RIIVHW�YROWDJH ����PD[ P9
,QSXW�YROWDJH�UDQJH ���� 9
,QWULQVLF�LQSXW�QRLVH ����UPV P9

,QSXW
VWDJH

2XWSXW
VWDJH

'&
VKLIWLQJ
FLUFXLW

%DVLF
JDLQ
VWDJH

'&
VKLIWLQJ
FLUFXLW



2XWSXWV� SURYLGH� FRPSOHPHQWDU\� GLJLWDO� VLJQDOV� IXOO\
FRPSDWLEOH� ZLWK� WKH� (&/� ��.� ORJLF� IDPLOLHV�� 7KH� RXWSXW
VLJQDO� ORJLF� YDULDWLRQ� LV� SURYLGHG� E\� DSSO\LQJ� D� FRQWURO
SRWHQWLDO�WR�D�VHSDUDWH�,&�SLQ�

$W�GHVLJQLQJ�WKH�FRPSRQHQWV�RI� WKLV�FRPSDUDWRU�VWUXFWXUH
WKH�IROORZLQJ�UHTXLUHPHQWV�ZHUH�VHW�WR�WKHP�

7R� HQVXUH� WKH� FRPSDUDWRU� RSHUDWLRQ� LQ� D� ZLGH� G\QDPLF
UDQJH�RI�VLJQDOV�ZLWK�VXIILFLHQWO\�ORZ�WKUHVKROGV��a���P9��WKH
LQSXW�VWDJH�PXVW�SRVVHVV�

�� VPDOO�LQKHUHQW�QRLVH�DQG�RIIVHW�YROWDJH��ZKDW�LPSOLHV�WKH
XVH�RI�ORZ�QRLVH�DQG�ZHOO�PDWFKHG�WUDQVLVWRU�SDLUV�

�� VPDOO�LQSXW�FXUUHQWV��OHVV�WKDQ����m$���ZKDW�OLPLWV�WKH
YDOXH�RI�FROOHFWRU�FXUUHQWV�LQ�WKH�LQSXW�VWDJH�DW
D�VSHFLILHG�b�

�� VXIILFLHQW�DPSOLILFDWLRQ�RI�VLJQDO��QRW�OHVV�WKDQ�����WR
HQVXUH�D�JRRG�VLJQDO�QRLVH�UDWLR�DW�WKH�LQSXW�RI�'&
VKLIWLQJ�FLUFXLW�DQG�D�UHGXFWLRQ�RI�WKH�IROORZLQJ�VWDJH¶V
LQIOXHQFH�RQ�WKH�QRLVH�DQG�VWDWLF�SDUDPHWHUV�RI
FRPSDUDWRU�

�� FDSDELOLW\�WR�FOLS�ODUJH�DPSOLWXGHV��DERYH��«��9�

7KH�EDVLF�JDLQ�VWDJH�VKRXOG�HQVXUH�DQ�DV�JUHDW�DV�SRVVLEOH
DPSOLILFDWLRQ� RI� VLJQDO� �QRW� OHVV� WKDQ� ���� ZLWK� D� JRRG
WHPSHUDWXUH�VWDELOLW\�

7KH� RXWSXW� VWDJH� VKRXOG� SURYLGH� D� VPDOO� YROWDJH
DPSOLILFDWLRQ� RI� VLJQDO� �QRW� OHVV� WKDQ���� DQG� VKDSH� WKH
VSHFLILHG�ORJLF�VWHS��*7/�RU�(&/��DFURVV�D�W\SLFDO�FDSDFLWLYH
ORDG��XQLWV�RI�S)���,W�DOVR�VKRXOG�SURYLGH�D�V\PPHWULFDO�VZLQJ
RI�VLJQDOV�RI�ERWK�SRODULWLHV�

7KXV� LQ� WRWDO� WKH� JDLQ� RI� WKH� WKUHH�VWDJH� FRPSDUDWRU
VWUXFWXUH�VKRXOG�DPRXQW�WR�QRW�OHVV�WKDQ������

7KH� '&� OHYHO� VKLIWLQJ� FLUFXLWV� SURYLGH� WKH� PDWFKLQJ� RI
JDLQ� VWDJHV� E\� ELDV� DQG� D� SDUWLDO� FRPSHQVDWLRQ� RI� WKHLU
WHPSHUDWXUH�LQVWDELOLW\�

�$� JHQHUDO� UHTXLUHPHQW�� VHW� WR� DOO� JDLQ� VWDJHV�� LV� WR
PLQLPL]H�WKH�GLVSHUVLRQ�RI�SURSDJDWLRQ�GHOD\�IRU�LQSXW�VLJQDOV
RI� YDULRXV� DPSOLWXGHV�� 6XFK� D� SURSHUW\� RI� WKH� VWDJHV� LV
DFKLHYHG�E\�XVLQJ�QRQ�OLQHDU�WHFKQLTXHV�RI�VLJQDO�SURFHVVLQJ�
7KH� EDVLF� LGHD� RI� XVLQJ� QRQ�OLQHDU� FLUFXLWV� FRQVLVWV� LQ� WKH
FRPSHQVDWLRQ�ZLWK�LWV�KHOS�RI�WKH�QRQ�OLQHDULWLHV�RI�WUDQVLVWRUV�
ZRUNLQJ�LQ�WKH�FLUFXLW�RI�D�GLIIHUHQWLDO�DPSOLILHU�DW�WKH�LQSXW�RI
HDFK� VWDJH�� WKDW� LV� LQ� WKH� OLQHDUL]DWLRQ� RI� WKH� FRPSDUDWRU¶V
WUDQVIHU�FKDUDFWHULVWLF�8RXW��8LQ��

,Q�RWKHU�ZRUGV� DW�D� ODUJH�G\QDPLF�UDQJH� RI� LQSXW� VLJQDOV
�PRUH� WKDQ� ����� LW� LV� YHU\� LPSRUWDQW� WR� SURYLGH� � WKH
FRPSUHVVLRQ�RI�VLJQDOV��E\�D�IDFWRU�RI�DERXW����DW�WKH�RXWSXW
RI��VWDJH���,Q�WKLV�FDVH�WKH�IROORZLQJ�VWDJHV�RI�WKH�FRPSDUDWRU
ZLOO� ZRUN� LQ� PRUH� FRPIRUWDEOH� FRQGLWLRQV� FRQFHUQLQJ� WKH
LQSXW�VLJQDO�UDQJH�

)LQGLQJ� WKH� WUDGH�RII� RI� VLJQDO� DPSOLILFDWLRQ� DJDLQVW
SURSDJDWLRQ� GHOD\� GLVSHUVLRQ� LQ� HDFK� VWDJH� FRQVWLWXWHV� WKH
EDVLF� SUREOHP� RI� RSWLPL]DWLRQ�� +HUH� WKH� WUDGLWLRQDO� WUHQG
WRZDUG�VWULYLQJ�IRU�D�PLQLPDO�SURSDJDWLRQ�GHOD\�LV�DEDQGRQHG
DQG�D�FKRLFH� LV�PDGH�LQ�IDYRXU�RI�UHGXFLQJ�WKH�GLVSHUVLRQ�RI
VLJQDO�SURSDJDWLRQ�GHOD\�

7KH� VROXWLRQ� ZDV� IRXQG� E\� XVLQJ� WKH� IROORZLQJ� WZR
FLUFXLWDO�DSSURDFKHV�

�� XVLQJ�GLIIHUHQWLDO�FLUFXLWV�ZLWK�QRQ�OLQHDU�G\QDPLF�ORDGV�

�� XVLQJ� VXFK� PRGHV� RI� WUDQVLVWRU� RSHUDWLRQ�� DW� ZKLFK
SDUWLFXODU� FRPSDUDWRU� VWDJHV� DUH� GUDZQ� LQWR� VDWXUDWLRQ
GXULQJ�WKH�VLJQDO¶V�ULVH�WLPH��QRW�HQWDLOLQJ�D�FRQVLGHUDEOH
LQFUHDVH�RI�VLJQDO�GHOD\�

,9�� 0$,1�6,08/$7,21�5(68/76

)RU�WKH�UDQJH�RI�LQSXW�RYHUGULYLQJ�VLJQDOV�IURP����P9�WR
�9� WKH� VSUHDG� RI� SURSDJDWLRQ� GHOD\�PDGH� XS� ���� SV� LQ� WKH
WHPSHUDWXUH�UDQJH�IURP���&�WR����&��7KH�W\SLFDO�GHSHQGHQFHV
RI�SURSDJDWLRQ�GHOD\�IRU� WKH�ERWK�WUDQVLWLRQV�³�¾�´��PDUNHG
E\� ��DQG�³�¾�´��PDUNHG�E\�¸��DUH�VKRZQ�LQ�ILJXUH���

3RZHU� FRQVXPSWLRQ� DPRXQWHG� WR� ���� P:� DW� VXSSO\
YROWDJHV���9��7KH�DEVROXWH�YDOXH�RI�SURSDJDWLRQ�GHOD\�GLG�QRW
H[FHHG���QV�DW�RYHUGULYH�YROWDJHV�PRUH�WKDQ����P9�DQG�SXOVH
DPSOLWXGH�RI�����P9�

29(5'5,9(�92/7$*(��P9

3523$*$7,21�'(/$<��Q6
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)LJXUH����7\SLFDO�GHSHQGHQFHV�RI�SURSDJDWLRQ�GHOD\�

9��5(),1(0(17�2)�02'(/6

7KH�PHQWLRQHG�FRPSDUDWRU�YHUVLRQV�ZHUH�GHVLJQHG�RQ�WKH
EDVLV� RI� DQ� DSSOLFDWLRQ� VSHFLILF� VHPLFXVWRP� DUUD\� �$66$��
PDQXIDFWXUHG�E\�ELSRODU�WHFKQRORJ\�ZLWK�IW�ã���*+]�>�@�

,Q� RUGHU� WR� REWDLQ�PRUH� UHOLDEOH� VLPXODWLRQ� UHVXOWV� WKHUH
ZHUH�UHILQHG�WKH�63,&(�PRGHOV�RI�FHUWDLQ�$66$�FRPSRQHQWV�
3DUWLFXODUO\�� WKDW� ZHUH� WKH� WHPSHUDWXUH� FRHIILFLHQWV� RI� WKH
EDVH�HPLWWHU�MXQFWLRQV��=HQHU�GLRGHV�DQG�WKH�GLIIHUHQW�W\SHV�RI
UHVLVWRUV��7KH�VSUHDG�RI�=HQHU�EUHDNGRZQ�YROWDJHV�DQG�QRLVH
RI�=HQHU�GLRGHV�ZDV�VWXGLHG�DV�D�IXQFWLRQ�RI�ELDV�FXUUHQW�



%\�XVLQJ�WKH�UHILQHG�PRGHOV�WKHUH�ZHUH�YHULILHG�WKH�VWDWLF�
G\QDPLF�DQG�QRLVH�FKDUDFWHULVWLFV�RI�$66$�FRPSRQHQWV��7KH
PHDVXUHG�SDUDPHWHUV� DUH� SDUWLDOO\� DGGXFHG� LQ� WDEOH� ���7KHUH

DUH� SUHVHQWHG� PHDVXUHPHQW� UHVXOWV� IRU� VDPSOLQJV� RI� ��
WUDQVLVWRUV�DQG�UHVLVWRUV�

7DEOH����7\SLFDO�VSUHDG�RI�$66$�FRPSRQHQW�SDUDPHWHUV

3DUDPHWHU D,�
���«����m$�

D,�
����«�����m$�

D,�
��������P$�

D7�
��������&�

D7�
���������&�

D8EH��[���P9 ��� �� �� ���
�, ���m$�

���
�, ���m$�

D8EH�LVRJU��P9 ��� � �� ± ±

D8EH��[����P9 �� �� �� ± ±

D8=(1��9 ���� ���� ���� ����
�, ���m$�

����
�, ���m$�

D5+5��N2KP ± ± ± ����
�����

����
����

D5/5��2KP ± ± ± ���
����

�
����

,Q� WKH� ILUVW� FROXPQ� WKHUH�DUH� HQXPHUDWHG� WKH� IROORZLQJ
SDUDPHWHUV�

D8EH��[��±�VSUHDG�RI�EDVH�HPLWWHU�YROWDJH�RI� WUDQVLVWRUV�
KDYLQJ�WKH�HPLWWHU�VWULS�VL]H�RI��[��mP�VT��

D8EH� LVRJU� ±� � VSUHDG� RI� EDVH�HPLWWHU� YROWDJH� RI� WKH
LVRJUDGLHQW�WUDQVLVWRU�SDLU�

D8EH��[��±��VSUHDG�RI�EDVH�HPLWWHU�YROWDJH�RI�WUDQVLVWRUV�
KDYLQJ�WKH�HPLWWHU�VWULS�VL]H�RI��[���mP�VT��

D8=(1� ±� VSUHDG� RI� WKH� VWDELOL]DWLRQ� YROWDJH� RI� =HQHU
GLRGHV�

D5+5�±�VSUHDG�RI�UHVLVWDQFH�RI�KLJK�RKPLF�UHVLVWRUV�

D5/5�±�VSUHDG�RI�UHVLVWDQFH�RI�ORZ�RKPLF�UHVLVWRUV�

7KH�VHFRQG��WKLUG�DQG�IRXUWK�FROXPQV�FRQWDLQ�WKH�UHVXOWV
RI� PHDVXULQJ� WKH� VSUHDG� RI� SDUDPHWHUV� �LQ� D� EDWFK� RI
VDPSOHV��LQ�WKUHH�VXE�UDQJHV�RI�ZRUNLQJ�FXUUHQWV�

7KH� ILIWK� DQG� VL[WK� FROXPQV� SUHVHQW� WKH� FKDQJH� RI
SDUDPHWHUV� IRU� WZR� WHPSHUDWXUH� UDQJHV� DW� IL[HG� ELDV
FXUUHQWV�

,W�IROORZV�IURP�WKH�WDEOH�GDWD��WKDW�D�SDUWLDO�WHPSHUDWXUH
FRPSHQVDWLRQ� RI� WKH� =HQHU� GLRGH¶V� FKDQJH� LQ� EUHDNGRZQ
YROWDJH�LV�SRVVLEOH�E\�PHDQV�RI�WKH�EDVH�HPLWWHU�MXQFWLRQ�RI
D� WUDQVLVWRU�� FRQQHFWHG� LQ� D� IROORZHU� FLUFXLW�� ,W� LV� DOVR
DSSDUHQW�� WKDW� WKH� WHPSHUDWXUH� FRHIILFLHQWV� RI� ORZ�RKPLF
DQG� KLJK�RKPLF� UHVLVWRUV� LQ� WKH� WHPSHUDWXUH� UDQJH� RI
��«����&�KDYH�YDOXHV�RI�RSSRVLWH�VLJQ�DQG�FORVH�PRGXOXV
DQG� WKHUHIRUH� FDQ� EH� HPSOR\HG� WR� FUHDWH� WKHUPR�VWDEOH
SRWHQWLDOV�� %HVLGHV� WKDW�� WKH� GDWD�� � SUHVHQWHG� LQ� WDEOH� ��
DOORZ�WR�PDNH�D�FRQFOXVLRQ�RQ�WKH�RSWLPDOLW\�RI��WUDQVLVWRU
FXUUHQWV�LQ� WKH�UDQJH�RI� ����«������m$�DQG�=HQHU�GLRGH
FXUUHQWV�LQ�WKH�UDQJH�RI�����«������m$�

9,�� &203$5,621�:,7+�$1$/2*6

7DEOH� �� SUHVHQWV� WKH� W\SLFDO� EDVLF� SDUDPHWHUV� RI� WKH
GHVLJQHG� FRPSDUDWRU� DQG� VHYHUDO� ZHOO�NQRZQ� IRUHLJQ
IXQFWLRQDO� DQDORJV�� KDYLQJ� D� VPDOO� GLVSHUVLRQ� RI
SURSDJDWLRQ�GHOD\�

7DEOH����&RPSDULVRQ�RI�WKH�GHVLJQHG�FRPSDUDWRU�ZLWK�DQDORJV�

3DUDPHWHU $'����� 0$;���� 0(3K,�FRPSDUDWRU 8QLW�RI
PHDVXUHPHQW

�� 2IIVHW�YROWDJH ��� � ������ P9
�� ,QSXW�FXUUHQW � � � m$
�� *DLQ a��� a��� a��� G%
�� 3URSDJDWLRQ�GHOD\ ��� � ��� QV
�� 'LVSHUVLRQ�RI�SURSDJDWLRQ

GHOD\
���� ����� ����� SV

�� 2XWSXW�ORJLFV (&/ (&/ (&/��*7/�� �
�� 3RZHU�FRQVXPSWLRQ ��� ��� ��� P:

�

5HPDUNV�

���$W�D�VRXUFH�UHVLVWDQFH�RI�����2KP

���$W�D�VRXUFH�UHVLVWDQFH�RI����2KP

���$W�RYHUGULYHV�IURP�����P9�WR��9

���$W�RYHUGULYHV�IURP����P9�WR�����P9�DQG�DQ�LQSXW�ULVH�
WLPH�RI�����SV�

���$W�RYHUGULYHV�IURP����P9�WR���9�DQG�DQ�LQSXW�ULVH�WLPH
RI�����SV

���,V�VHOHFWHG�E\�WKH�FKRLFH�RI�VXSSO\�YROWDJH�



$QDO\]LQJ� WKH�GDWD�RI� WDEOH� �� RQH� FDQ� FRQFOXGH�� WKDW� WKH
GHVLJQHG� FRPSDUDWRU� LQ� FRPSDULVRQ� ZLWK� WKH� RWKHU� RQHV
SUHVHQWHG� KDV� D� VPDOO� GLVSHUVLRQ� RI� SURSDJDWLRQ� GHOD\� DW� D
FRPSDUDEOH� SRZHU� FRQVXPSWLRQ� DQG� D� ODUJHU� DEVROXWH
SURSDJDWLRQ�GHOD\��/HW�XV�QRWH� WKDW� WKH� ODWWHU� LV�QRW�SULQFLSDO
IRU�EXLOGLQJ�IDVW�WLPH�UHIHUHQFH�XQLWV�

)LJXUH����,&�FRQWHQWV�DQG�SDUWLDO�SLQ�DVVLJQPHQW

9,,�� (1&$368/$7,21

7KH�GHVLJQHG�FRPSDUDWRU�LV�HQFDSVXODWHG�DV�D�WZR�FKDQQHO
YDULDQW� LQ� D� VLQJOH� SDFNDJH� WRJHWKHU� ZLWK� DGGLWLRQDO� IRXU
PLFURSRZHU� FRPSDUDWRUV�� EXLOW� DFFRUGLQJ� WR� VWDQGDUG� FLUFXLW
VFKHPDWLFV��$�SDUWLDO�SLQ�DVVLJQPHQW�LV�SUHVHQWHG�LQ�ILJXUH���

�7KH� JLYHQ� GLVSRVLWLRQ� RI� SLQV� LPSOLHV� WKH� SRVVLELOLW\� WR
UHSODFH� VWDQGDUG� ZHOO�NQRZQ� FRPSDUDWRUV� �$'������
0$;�����DQG�VR�RQ��

7KH� MRLQW� HQFDSVXODWLRQ� RI� WZR� ORZ� GLVSHUVLRQ
FRPSDUDWRUV� LQ� D� VLQJOH� SDFNDJH� ZLWK� IRXU� PLFURSRZHU
FRPSDUDWRUV� DOORZV� WR� FUHDWH� ZLWK� RQO\� RQH� ,&� SDFNDJH� D
GRXEOH� FKDQQHO� WLPLQJ� GLVFULPLQDWRU� DFFRUGLQJ� WR� WKH
VWUXFWXUDO�GLDJUDP�RI�RQH�FKDQQHO��SUHVHQWHG�LQ�ILJXUH���

,Q� WKLV� GLDJUDP� RQH� PLFURSRZHU� OHDGLQJ� HGJH
FRPSDUDWRU��/('���RSHUDWHV�LQ�WKH�PRGH�RI�VZLWFKLQJ�E\�WKH
LQSXW� OHDGLQJ� HGJH� DW� D� VSHFLILHG� WKUHVKROG� YROWDJH�� 7KH
VHFRQG� PLFURSRZHU� FRPSDUDWRU� �/('��� LV� UHVSRQVLEOH� IRU
VKDSLQJ� WKH� RXWSXW� VLJQDO� IURP� WKH� RQHV� RI� WKH� FRPSDUDWRU
ZLWK� ORZ�GLVSHUVLRQ�RI� SURSDJDWLRQ�GHOD\� �/'&��� RSHUDWLQJ
LQ� WKH� FRQVWDQW� IUDFWLRQ�PRGH�� DQG� RI� WKH� ILUVW� PLFURSRZHU
FRPSDUDWRU�

$W� WKH� ERWWRP� RI� ILJXUH� �� WKHUH� LV� D� OLQHDU� D[LV� ZKLFK
VKRZV� WKH� W\SLFDO� SURSDJDWLRQ� GHOD\� VFDOH� LQVLGH� HDFK
FKDQQHO�RI�WKH�WLPLQJ�GLVFULPLQDWRU�VWUXFWXUH�

9,,,�� ),567�$33/,&$7,21

7KH�JLYHQ�,&�ZDV�GHVLJQHG�LQ�WKH�OLPLWV�RI�DQ�,QWHUQDWLRQDO
6FLHQFH� DQG� 7HFKQRORJ\� &HQWHU� �,67&�� SURMHFW�� 7KH� ILUVW
SUREDWLRQ� RI� WKH� GHVLJQHG� FRPSDUDWRUV� LV� H[SHFWHG� WR� WDNH
SODFH� LQ� WKH� FKDQQHOV�� FROOHFWLQJ� WKH� VLJQDOV� RI� DYDODQFKH
GHWHFWRUV� RI� WKH� VHOI�TXHQFKLQJ� *HLJHU� FRXQWHU
W\SH�>�@�

)LJXUH����6WUXFWXUDO�GLDJUDP�RI�RQH�FKDQQHO
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,Q�WKH�QHDUHVW�IXWXUH�LW�LV�SODQQHG�WR�GHVLJQ�WKH�SURWRW\SH
607�ERDUGV�RI� D� WLPLQJ�&)'� EDVHG� RQ� WKH�PDQXIDFWXUHG
,&V�� ,W� LV� H[SHFWHG� WKDW� WKH� WLPH� UHIHUHQFH� DFFXUDF\� ZLOO
UHDFK�WKH�YDOXH�RI�DERXW����SV�DW�WKH�UDQJH�RI�LQSXW�VLJQDOV
IURP����P9�WR�������P9�

,;�� &21&/86,216

7KH�KLJK�VSHHG�FRPSDUDWRU� IRU� IDVW� WLPH�UHIHUHQFH�ZDV
GHVLJQHG�DQG�PDQXIDFWXUHG� LQ� D� ELSRODU� SURFHVV�� ,WV� PDLQ
IHDWXUH� LV� D� VPDOO� GLVSHUVLRQ� RI� WKH� � RXWSXW� VLJQDOCV� GHOD\
����� SV�� DW� D� ZLGH� G\QDPLF� UDQJH� RI� LQSXW� VLJQDOV
�RYHUGULYHV�IURP����P9�WR��9��

;��5()(5(1&(6

��� (�$WNLQ� HW�DO��$�ELSRODU� ,&� IRU� WKH� HTXLSPHQW�RI
SUHFLVH�WLPH�UHIHUHQFH��3URFHHGLQJV�RI�WKH�6HFRQG
:RUNVKRS� RQ�(OHFWURQLFV� IRU� /+&� ([SHULPHQWV�

%DODWRQIXHUHG�� 6HSW�� ������ &(51�/+&&�������
��������

��� 3�.KORSNRY�HW� DO��'LVFULPLQDWRU� ,&V� IRU� WUDFNLQJ
DQG� WLPH�RI�IOLJKW� GHWHFWRUV�� 3URFHHGLQJV� RI� WKH
)RXUWK� :RUNVKRS� RQ� (OHFWURQLFV� IRU� /+&
([SHULPHQWV�� 5RPH�� 6HSW�� �����
&(51�/+&&����������������

��� $�*ROGVKHU� HW� DO�� $� VHPLFXVWRP� DUUD\� FKLS� IRU
FUHDWLQJ�KLJK�VSHHG�IURQW�HQG�/6,&V��3URFHHGLQJV
RI� WKH� 7KLUG�:RUNVKRS� RQ� (OHFWURQLFV� IRU� /+&
([SHULPHQWV�� /RQGRQ�� 6HSW�� �����
&(51�/+&&����������������

��� %�'ROJRFKHLQ� � 'HYHORSPHQW� RI� WKH� /LPLWHG
*HLJHU� PRGH� 0XOWLSL[HO� 6LOLFRQ� &RXQWHUV�
3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH
RQ� ,QVWUXPHQWDWLRQ� IRU� &ROOLGLQJ� %HDP� 3K\VLFV�
+DPDPDWVX��1RYHPEHU�������


